1. Introduction. -Certain liquid crystals derived from cholesterol (e.g., cholesteryl oleyl carbonate (COC) and cholesteryl oleate (CO)) exhibit a so-called blue phase in a narrow temperature range between the isotropic and normal cholesteric (helicoidal) phases. Although this intermediate phase was first reported [1] ] in 1906 and, as its name indicates, it is visually quite distinct from the helicoidal phase, its structure is still unknown. However, the following experimental facts have been established : (a) the blue phase, like the isotropic one, is optically isotropic [2] , (b) the isotropic to blue phase transition is thermodynamically similar to the isotropic-helicoidal one [3, 4] (e.g., the anomalies in the specific heat are of approximately the same magnitude [3] ), (c) the cholesteric to blue transition (i.e., with increasing temperature) is accompanied by a small thermal anomaly [3, 4] , (d) the NMR spectrum of the blue phase indicates that this phase is a stable one with long-range orientational order ; also, the blue and isotropic phases have similar spectra, which are distinct from that of the normal cholesteric phase [5] , (e) there is a significant difference in the critical dynamics (in the isotropic phase) between cholesterics undergoing an isotropic to blue transition and those exhibiting an isotropic to helicoidal transition [6, 7] .
A possible structure for the blue phase has been suggested by Saupe [2] . His structure is essentially a bcc lattice of point defects and, except in their immediate vicinity, the local director configuration is similar to that of the normal cholesteric phase. However, as pointed out by Saupe himself, he had no theoretical basis for his structural ansatz. Such a basis is provided by this work.
We shall here analyse some possible structures for chiral liquid crystals by studying the transition from the isotropic phase within the framework of Landau theory [8] . In addition to the classical cholesteric (helicoidal) phase (phase I) two other simple phases are ' possible, characterized by body-centered cubic (bccphase II) and hexagonal (phase III) symmetry, respectively. In the next section, we shall show that phase II is expected to occur when the coefficient of the cubic invariant in the Landau free energy is sufficiently small compared with that of the chiral term [9] . In the concluding section, we discuss the possibility that the phase II bcc structure characterizes the blue phase [10] Fig. 1 a) .
As shown schematically in figure 1 (14) is positive.) Defining t = t â at the point, we obtain Clearly, tI/ t ÎII -1, so (15a) may be simplified to Setting tfu = ti we find that, in order for an isotropic to phase III transition to occur, we must have Li 5 0.117. Thus it is only necessary to examine the ratio R = (t ÎI -tl)l(tl*ll -tI) for -1 Li 0.117 in order to determine, when the transition from isotropic to phase I would become continuous or nearly so, whether the actual transition will be to phase II (R &#x3E; 1) or to phase III (R 1). From (10) and ( 15 b) we obtain for the minimum value of R Thus the prediction, based on Landau theory, is that whenever (11) is satisfied, an ordered phase with bcc structure will occur at the thermodynamic instability of the isotropic phase. This prediction differs from that of Brazovskii and co-workers [10] , who suggested that the hexagonal phase would be the relevant one.
3. Discussion. -In the previous section we have argued, using Landau theory, that under specified conditions cholesteric liquid crystal should order with an 1432 body-centered cubic structure rather than the usual helicoidal one when the isotropic phase becomes thermodynamically unstable. It is tempting to identify this bcc structure as that of the experimentally observed blue phase which exists in this thermodynamic region [10] . Such an identification immediately satisfies two of the basic experimental requirements listed in Sec. 1 ; namely, the optical isotropy of the blue phase and the requirement that it be thermodynamically stable with long-range orientational order. The bcc phase also satisfies another property associated with the blue phase, namely, that it should be the thermodynamically stable phase only within a limited temperature range below TIÎ. The reason for this is that, in the bcc phase, the magnitude of the order parameter is not constant in space.
As the temperature is lowered below TII, the usual helicoidal phase, in which this magnitude is constant, will, eventually, have the lower free energy of the two when the contribution of the quartic term in FII dominates that of the cubic one. This is shown qualitatively in figure 2 [12] , we obtain Here T* (-400 K) is the actual temperature of the isotropic to nematic transition, the temperature différence AT* = T* -To (see (7)), and '0 (-2C Á) is the microscopic length appearing in the expression for the coherence lengths '03BEo (T/To) -1 1-1/2.
Clearly, Â,, as given by (17) , is very sensitive to the value chosen for AT*. A completely self-consistent calculation, based on Maier-Saupe theory, gives [12] AT*/T* = 0.15 or AT* = 46 K, which is more than an order-of-magnitude larger than the experimental values of approximately 1 K [13] . If In order to further analyze the thermodynamic properties of the bcc phase, it is possible to compare the isotropic to bcc phase transition with the isotropic to nematic one. Remembering that the order-parameter for the nematic case can be written as [14] we obtain for the Landau [7, 15, 16] .
